The objective of this study is to discover the determinants of Direct Investment Abroad (DIA) 
Introduction
Direct investment abroad (DIA) or outward foreign direct investment (OFDI) has become an essential component of economic growth particularly for developing countries in the past few decades. DIA benefits the home country through gain of higher profits due to cost savings, comparative advantage, economies of scale and product differentiation in production. Furthermore, if foreign production is using inputs from home country, it will enhance the output level at home country. In addition, investing abroad may improve competitiveness of the home country as it enables technological knowledge transfer from foreign to home. All these benefits will in turn create positive spillover effects at home, by improving employment, infrastructure, and efficiency of resource allocation (Williams, 2009) . Traditionally, developed countries played a major role in DIA. Nevertheless, the emergence of globalization leads to the removal of barriers among countries, thereby allowing some developing countries to gain a share as a source of global DIA. Recently, global DIA and outward stocks recorded significant growth as shown in Table 1 . DIA achieved US$ 1,32 billion in 2006 and expanded with tremendous growth rate of 50,8 % to reach US$ 1,99 billion in 2007. In this respect, developed countries play a significant role as sources of DIA with the amount of US$ 1,69 billion or accounted approximately for 85 % of the total DIA in 2007. Nonetheless, developing countries particularly in Asia region have emerged as sources of DIA due to the globalization and trade liberalization. The contribution of Asia countries towards DIA reached US$ 194,662 million and this accounted for approximately 77 percent of DIA from developing countries. Among others in this region, Singapore is actively involved in DIA. This is due to its ability to achieve remarkable economic growth especially during the 1970s until 1990s and resilience towards economic turbulences during the 2000s. 
Source: United Nations Conference on Trade and Development (UNCTAD) (2008a).
In the past, numerous efforts have been devoted by researchers in studying DIA. However, a focus is given to industrialized economies like US and Japan as source countries. Recently, researchers have shifted their attention to emerging Asian economies like China and India. All these countries are large economies in nature. The case of Singapore's DIA may offer different insights from the perspective of small island developing economy Jerome Swee-Hui Kueh, Chin-Hong Puah, Venus Khim-Sen Liew. Macroeconomic Determinants of Direct Investment… -73 -(United Nations, 2011). The classical economic theory postulates that outflow of direct investment should flow from developed to developing countries, and not the other way round. Contrasting to this theory which suggests that small island developing states should play no role in contributing to DIA, the multinational theory argues that DIA from small island developing states is possible when they are endowed with certain monopolistic advantages (see for instance, Dunning, 1993; Williams, 2009) . Interestingly, Williams (2009) conducted a study on fifteen small, developing economies to determine the factors of DIA for these economies. Singapore was not considered in the study, however. In fact, study on DIA of Singapore has received little attention in the literature. To date, Lee (2009) and Ellingsen et al., (2006) have examined the home country effects of DIA of Singapore. In particular, Lee (2009) examines the cause and effect relationship between outward FDI and GDP per capita for Singapore, whereas Ellingsen et al., (2006) investigate whether the outward FDI has adverse labour market implications. However, a study on the factors determining DIA of Singapore to other countries remains un-attempted. In the light of the above background, the present study aims to close the literature gap in studying the determinants of DIA for Singapore. The objective of this is to find out if the set of determinants, which are found important for DIA of developed countries in the literature, are of relevance to DIA of Singapore, a small island developing state. On top of that, this study also measures the impact of each determinant on the DIA of Singapore.
DIA of Singapore
Since its independence in 1965, Singapore has shown a high economic growth. Table 2 presents the five-year average economic growth rates of Singapore, together with those of Japan and US as a comparison. It can be seen in Table 2 that during the first five years of independence, Singapore had documented an average growth rate of 7,14 %. Although it could not do better than Japan, which was at its peak performance in the same period, Singapore, as a small economy had nevertheless outperformed US, the world's economic leader. Starting from 1970s onwards, however, Singapore consistently showed significant higher economic growth than both US and Japan, the world's two leading economies. Due to its miracle growth, Singapore has been acknowledged by the World Bank (1992) as one of the eight Highly Performance Asian Economies (HPAEs). With the outstanding economic growth upon its independence, Singapore has enough wealth to invest abroad. Singapore commenced to participate in abroad investment since 1972 with a net worth of US$ 20,72 million. By the year 1990, DIA of Singapore had surged tremendously to US$ 2,034 million. The outstanding achievement of DIA of Singapore in the early 1990s could mainly be attributed to Singapore's government policy. The government of Singapore has adopted a number of national development strategies with the objective to enhance the sustainability of the country in the wake of globalization. Specifically, in the early 1990s, the government of Singapore has implemented a regionalization program where domestic firms are encouraged to participate in the abroad investment. Retrospectively, it is obvious that these strategies were very successful but the two abovementioned external shocks had held up Singapore for a considerable period from advancing at a faster pace. Table 3 Notably, most of the Singaporean firms involved in abroad investments are related to Greenfield and joint ventures instead of cross-border merger and acquisition (UNCTAD, 2005) . Singaporean firms mainly invested in the Asia region which accounted for 53,2 % in 2008. This is followed by South and Central America and the Caribbean (17,3 %), Europe (13,2 %), 6,1 % in Oceania region, 5,0 % in North America while 5,2 % in others (Wong, 2010) . Table 4 presents the distribution of the investment to the top 10 destinations of Singapore direct investment abroad from 1998 to 2009. As can be seen in Table 4 ), also received DIA from Singapore, amounting to S$ 8,737 million and S$ 5,750 million respectively (Wong 2010 (Wong , 2011 . Wong (2010 Wong ( , 2011 .
In terms of activity, most of the abroad investment of Singaporean firms are towards services sector such as financial and insurance service which accounted approximately 49,5 %, followed by manufacturing, 23,4 % in 2009 while the rest of the shares are as shown in Table 5 , which summarized Singapore's DIA by activity from 1998 to 2009. Table 6 shows the top 100 non-financial transnational corporation for Singapore in 2006. Among the exceptional performance of Singaporean firms are Singtel Limited (ranked 6) followed by top 50 corporations such as Capitaland Limited (ranked 17), Flextronics International Limited (ranked 35), Keppel Corporation Limited (ranked 50). In addition, there are also six other corporations which had managed to secure a position in top 100 ranking. These industries are involved in businesses related to telecommunications, real estates, electrical and electronic, food and beverages, transport and storage and hotels (UNCTAD, 2008b). Wong (2010 Wong ( , 2011 . 
Model Specification and Theoretical Justification
Several important macroeconomic determinants of DIA have been identified in the literature. One of which is the income of the country (Kyrkilis & Pantelidis, 2003; Wu et al., 2003; Kueh et al., 2008; Kueh et al., 2009) . In terms of the income, the economic structure of the country will experience modification along with the growth of the income. Subsequently, country moves towards capitalintensive industry and has the capability to increase production via enhanced efficiency. This is due to the effect of economies of scale and adoption of new technologies (Chenery et al., 1986) . Eventually, this will Jerome Swee-Hui Kueh, Chin-Hong Puah, Venus Khim-Sen Liew. Macroeconomic Determinants of Direct Investment… -75 -lead to the potential of establishing production abroad due to the gaining of ownership advantage (Lall, 1980; Grubaugh, 1987) . Meanwhile, the well-known concept of Investment-Development Path (IDP) introduced by Dunning (1981) provides an essential point associating income and outward FDI. IDP consists of five degree of FDI expansions -Level 1: Almost non-existence of outward FDI; Level 2: Low pace of inward and outward FDI growth rate; Level 3: Gradual expansion of inward and outward FDI; Level 4: Expansion of outward FDI surpasses inward FDI; and Level 5: Expansion of outward and inward FDI resume. IDP indicates linkages between net outward FDI and the various stages of development of the country, measured by income of the country. This framework further postulated that higher income is a link to higher level of FDI outflows (see also Kalotay & Sulstarova, 2010) . Besides, trade liberalization or trade openness also has great implication on the outward FDI (Kogut, 1983; Scaperlanda & Balough, 1983; Scaperlanda, 1992; Kueh et al., 2008; Kueh et al., 2009) . The association of higher degree openness led to higher level of FDI outflow is mainly due to the acquisition of knowledge on the foreign market. This valuable knowledge includes skills related to operating or managing production abroad. Eventually, this will become the driving force for the firms to engage in the foreign investment rather than relying on exportation. Firms will be able to gain advantage in terms of internalization (Dunning, 1993) . Another important factor that plays significant role on outward FDI is home interest rate. According to others (Hymer, 1976; Lall, 1980; Prugel, 1981; Grubaugh, 1987; Kyrkilis & Pantelidis, 2003; Williams, 2009) , home interest rate has an inverse impact on DIA. For a firm which is looking for investment in foreign countries, lower interest rate will decrease its opportunity cost of funding capital abroad. Therefore, firms have better ability to finance their abroad investment via the lower home interest rate. Thus, lower home interest rates encourage more DIA. In addition, it also has been documented in the literature that exchange rate serves as prominent indicator towards outward FDI (Kohlhagen, 1977; Stevens, 1993; Gopinath et al., 1998; Kyrkilis & Pantelidis, 2003; Kueh et al., 2008; Kueh et al., 2009) . Previous empirical findings demonstrated a significant association between home country exchange rate and outward FDI. Appreciation of currencies enables domestic firms to conduct abroad investment due to the ability to mitigate the capital requirement. On the other hand, depreciation of the currencies indicates higher cost of abroad investment and therefore will hinder domestic firms to participate in oversea investment. In extension to the previous studies, this study attempts to find out if the above determinants, which are found important for DIA of developed countries, are of relevance to DIA of Singapore, a small island developing state. Based on the above theoretical justification and previous empirical studies, this study is set to examine if changes in income, trade openness, interest rate and exchange rate have significant impacts on outward FDI of Singapore. The model to be estimated can be specified as:
where LDIA signifies logarithm of DIA of Singapore, LRGDP denotes logarithm of real income of Singapore, LTO represents logarithm of trade openness, LINT refers logarithm of interest rate, LEXC denotes logarithm of nominal Singapore dollar per US dollar exchange rate,  1 ,...,  5 are coefficients to be estimated and e represents error term.
Methodology
The vector error-correction model (VECM) is adopted with the purpose to examine the long run deviation from the equilibrium association between endogenous variables, DIA of Singapore and the determinants. The model is as shown in Equation (2): (2) where (L) represents a 5x5 polynomial matrix of coefficient to be estimated.  denotes the short run adaptation among the variables across the five equations in the system while L stands for the lag operator. Furthermore,  signifies the error-correction component at levels,  represents the first difference operator, and 's denotes white noise error terms. Initially, the test for stochastic trends in the autoregressive representation of each individual time series has to be conducted before cointegration test. This study adopts the commonly used Augmented Dickey-Fuller (ADF) unit root test proposed by Dickey and Fuller (1981) as shown in Equation (3):
where Y t represents the first difference of the Y t ,  1 and  0 refer to the slope and intercept coefficients respectively, t denotes time, p is the optimal number of lagged terms to be included in the estimation while  t refers to white noise. The selection of optimal lag length of p is based on Schwartz Information Criteria (SIC). The null hypothesis of nonstationary series can be rejected when the t-statistic value is negative and statistically significant.
Data
The data set included into this study consists of DIA of Singapore as dependent variable, and real income of Singapore, trade openness, interest rate of Singapore as well as nominal exchange rate as independent variables. The real income variable is measured in real Gross Domestic Product (GDP), trade openness is authorized by the summation of aggregate export and import of Singapore, meanwhile interest rate refers to Euro-Dollar rates. Euro-Dollar rates are used as a proxy of interest rate in Singapore since Singapore is playing a prominent role as an international financial hub. Moreover, foreign interest rate has great influence on the interest rate in Singapore. All the data are obtained from World Investment Report, published by UNCTAD (2005) Table 7 depicts the results of the ADF unit root test. The results indicate that the null hypothesis cannot be rejected at a level. Nevertheless, it can be rejected at conventional significance levels after first differencing. This implies that all the time series variables are integrated of order one, I(1). Since the variables are integrated of the same order, that is, I(1), then we can proceed with the cointegration test of Johansen and Juselius (1990) . The main purpose of this test is to investigate the existence of a long run association among the variables which are integrated of the same order. Table 8 presents the results of the cointegration test. The null hypothesis of non-co-integration (r=0) can be rejected as both the trace (λ trace ) and the maxEigen (λ max ) statistic values exceed the critical values and are significant at 1 % level. Meanwhile, the null hypothesis stating that there exists at the most one cointegration vector cannot be rejected. This indicates the existence of a single co-integration vector in the model and implies a stable long run linear equilibrium among the variables. Granger causality test based on Vector Error Correction Model (VECM) is adopted since co-integration exists among the variables. The main purpose of this test is to examine the causality linkage among the variables within the VECM environment. The system consists of an error correction terms (ECT) to capture the long run adjustment towards its equilibrium trail. The inclusion of the ECT is crucial to overcome the misspecification and exclusion of vital constraints. Table 10 summarizes the outcome of the Granger causality test based on the VECM. From the p-value of the t-ratio reported in Table 10 , one can conclude that all the determinants have significant causality association (p-value < 0.10, indicating rejection of the null hypothesis of no causal relationship at 10 % significant level) with DIA of Singapore in the short run, except for exchange rate variable (p-value > 0,10, implying non-rejection of the null hypothesis of no causal relationship from exchange rate to DIA). Moreover, the estimated coefficient of ECT as reported in Table 10 is significantly negative in magnitude. This authenticates the existence of long run relationship among DIA and its determinants found on the basis of cointegration test as reported in Table 8 . In addition, the significance of the ECT also indicates the rejection of the weak exogeneity of DIA of Singapore variable (see for instance Ibrahim, 2011 for empirical aspects of exogeneity issue). In other words, DIA of Singapore is endogenous. It implies that whenever there are deviations between DIA and its equilibrium values based on its determinants, DIA of Singapore will bear the blunt to restore the equilibrium. It is revealed from the estimated coefficient of ECT in Table 10 that whenever disequilibrium happens, 7,58 % of the disequilibrium will be correctly in the following year.
Empirical Results and Discussion
Putting together the empirical outcomes from Table 8  through Table 10 , this study has established the significance of the income, openness, interest rate and exchange rate as the determinants of DIA of Singapore in the long run. The income of Singapore exhibits positive linkage with DIA in the long run and is consistent with the findings of (Kyrkilis & Pantelidis, 2003; Wu et al., 2003) . It is argued that the association of the ownership, location and internationalization advantages gained by Singapore, a small island developing economy which has distinctive features as compared to large nations like US and Japan, has contributed to the economic development path of the country. Singapore had experienced tremendous economic growth since 1960s and it was known as the NewlyIndustrialized Economies (NIEs) as well as was recognized as one of the 10 economies of the East Asian Miracle by World Bank in 1992. This recognition is due to the exceptional economic growth of above average 6 % and the ability to maintain this performance for a long period of time. The significant changes of the economic structure of Singapore towards export-led regime of capital accumulation have contributed to the sustainability of its economic performance. Subsequently, Singapore has transformed from an entrepot to an economy that highlights high value-added sectors particularly the manufacturing sector. Besides, Singapore has also developed into important international financial and business centre (Huff, 1994; Perry et al., 1997) . These accumulations of resources have been the solid pillar for Singapore to expand its foreign investment globally. Furthermore, sturdy fundamental economic policy enables the country to become resilient to the external economic turbulences such as Asian financial crisis in 1997-1998, economic recession in 2001 and global recession in 2008. In addition, realization of the government of Singapore on the saturation of the domestic growth expansion constraint, the adoption of regionalization policy (Kanai, 1993; Reigner, 1993) in the 1990s had contributed to the expansion of the international trade and investment activities. Consequently, this further generates sustainable income to the country and thus auxiliary encourages investment at broader aspect such as Asia region and Western region.
Meanwhile, the empirical results obtained in this study indicate that rise (fall) of DIA of Singapore is significantly related to the appreciation (depreciation) of Singapore dollar per US dollar exchange rate in the long run. Moreover, the empirical results show that exchange rate variable exerts the greatest influence on DIA as it has the highest elasticity (carries the highest coefficient estimate) relative to other determinants. This finding is in tandem with the literature that suggests that appreciation of the home (in this case Singapore) currency tends to increase the volume of abroad investment activities (Kohlhagen, 1977; Stevens, 1993; Gopinath et al., 1998; Kyrkilis & Pantelidis, 2003; Kueh et al., 2008; Kueh et al., 2009) . Singapore has shown a great achievement of economic performance during the past three decades (Table 2) owing to its successful economic strategies. Despite economic turbulences in several periods such as oil crisis in 1985, Asian financial crisis in 1997-1998, United States recession in 2001, effect of severe acute respiratory syndrome (SARS) and recently global financial crisis, the economy of Singapore is resilient towards those phenomena and it has demonstrated swift recovery processes. These have induced sturdy currency in the market and therefore contributed to the expansion of the abroad investment of Singaporean domestic firms. Ultimately, appreciation of Singapore's currency indirectly minimizes the capital requirements of the foreign investment activities. This also means that it is easier for the Singaporean firms to raise capital in order to finance their abroad investment.
In terms of the interest rate effect, empirical results obtained in the current study reveal the existence of inverse relationship between interest rate and DIA of Singapore in the long run. This finding is consistent with the argument that lower interest rate reflects the abundance of capital in Singapore and subsequently lowers the opportunity cost in seeking capital for DIA. In other words, these firms have competitive advantage in financing foreign investment due to lower cost of borrowing in home country (Kyrkilis and Pantelidis, 2003) . Ultimately, this serves as the motivation for the Singaporean firms to expand rigorously their abroad investment activities. On the other perspective, higher interest rate may reduce the intention of the domestic firms to invest abroad. This is because higher interest rate may attract more accumulation of investment via saving. Therefore, domestic firms will have the tendency to invest locally to gain favorable return instead of taking risk investing abroad (Hymer, 1976; Lall, 1980; Pugel, 1981; Grubaugh, 1987) .
Nevertheless, the trade openness of Singapore exhibits inverse linkage towards the DIA of Singapore in the long run. This finding contradicts the findings of Kogut (1983) , Scaperlanda and Balough (1983) and Scaperlanda (1992) . This may be due to the substitution effect of the trade activities against the DIA of Singapore. According to a formal report, Singapore ranked first for the most open economy for international trade and investment ahead of Hong Kong and Switzerland (Lawrence et al., 2009 ). This favorable atmosphere has attracted many foreign firms to invest in Singapore apart from attractive tax incentive and conducive business environment. Most of the foreign companies and entrepreneurs that operate in Singapore are from Asia and Europe. Subsequently, domestic firms have tendency to establish cooperation with the foreign companies particularly via the form of joint venture. As a result, this may alleviate the opportunity cost for the domestic firms to invest abroad as they will enjoy substantial benefits from the cooperation with the foreign companies in Singapore.
Meanwhile, the determinants such as income, trade openness and interest rate have causality relationship with DIA of Singapore in the short run. It reveals that the income level of Singapore, the degree of trade openness in Singapore which represents the volume of the international trade activities and attractive interest rate exert significant influence on the volume of DIA of Singapore in the short run. On the other hand, exchange rate has no causality implication on the DIA of Singapore in the short run. This may be due to the monetary policy adopted by the government of Singapore. Exchange rate targeting policy has been adopted by Singapore since late 1970s. This means that the fluctuation of the exchange rate in the market is closely monitored by the government in order to ensure the exchange rate is competitive. As such, exchange rate has no implication towards DIA of Singapore in the short run.
Conclusions
The objective of this study is to investigate the association between Direct investment abroad (DIA) of Singapore and selected macroeconomic determinants namely income, trade openness, exchange rate and interest rate. This study also measures the impact of each of the determinants on DIA of Singapore. Results obtained reveal that the variables under investigation are establishing long run relationship with DIA of Singapore. Moreover, it is found that they are significant independent variables in determining DIA of Singapore. Further analysis show that income has significant influence on DIA of Singapore where the generation of higher income will contribute to the expansion of abroad investment of Singaporean firms. Therefore, sustainable economic growth is crucial with the ability of the economy to be resilient during economic uncertainties. The saturation of the domestic expansion and accumulation of valuable resources further encourage the Singaporean firms to invest oversea. Meanwhile, favorable interest rate indicates abundance of capital in home country. This will enable Singaporean firms to expand their cross border investment due to lower cost of financing in the home country. In terms of exchange rate, currency also plays significant role in the abroad investment of Singapore where stable and flexible towards external economics turbulences economy strengthens the currency of Singapore and thus encourages foreign investment by domestic firms in the long run. However, in the short run, exchange rate has no significance implication towards DIA. This is due to the close monitoring on the fluctuation of the Singapore currency under the exchange rate targeting policy. Moreover, the results also indicate that trade openness exhibited inverse association with DIA of Singapore. This is due to the substitution effect as higher degree of trade openness contributed to the influx of establishment of foreign companies and entrepreneurs in Singapore. Subsequently, Singaporean firms will have the propensity to cooperate with those foreign companies via joint venture. As a result, the motivation for domestic firms to invest abroad will decline as they will still enjoy enormous benefits if they are able to cooperate with foreign companies.
It is argued that the association of the ownership, location and internationalization advantages gained by Singapore, a small island developing economy which has distinctive features as compared to large nations, has contributed to the economic development path of the country. To conclude, the continuous pledge towards integrating with the countries globally, via the establishing of Free Trade Area such as China-ASEAN Free Trade Area (CAFTA) or maintaining current trading agreement such as ASEAN Free Trade Area (AFTA), provides solid foundation for the Singaporean firms to participate in the international trading and investment activities. The expansion of the abroad investment provides the solution for Singapore to acquire necessary resources particularly technologies adoption as well as valuable knowledge to support the further economic development of Singapore in the future.
